The advantages of axonally transported Fluoro-Gold as a retrograde fluorescent marker are numerous. The objective of the present study was to determine whether transported Fluoro-Gold is visible in either semi-thin sections for light microscopy or thin sections for electron microscopy. Rats received injections of Fluoro-Gold into either the striatum or thoracic spinal cord. After appropriate survival times, labelled neurons were observed with the fluorescence microscope in brain regions that are known to project to the injected areas.
Introduction
During the past two decades, neuroanatomists have exploited the property of neurons to sequester certain exogenous substances from their terminals and retrogradely transport the substance to the cell body of origin for the purpose of tracing connections in the brain. The enzyme horseradish peroxidase (HRP; LaVail & LaVail, 1972) was the first substance to be widely employed. When fluorescent, intra-axonally, retrogradely transported dyes were introduced (Kuypers et al., 1978; Bentivoglio et al., 1980; Schmued & Swanson, 1982; Schmued & Fallon, 1986) , they were embraced by many researchers for a variety of reasons. These included increased sensitivity, compatibility with other neuroanatomical techniques and simplicity of use when compared with HRP histochemistry. A recently introduced retrograde tracer, Fluoro-Gold (Schmued & Fallon, 1986) , has been shown to be highly sensitive and retained permanently in retrogradely labelled neurons. Additionally, the tracer extensively fills cells and dendrites, requires no histochemical processing, and is not taken up by intact fibres of passage.
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SCHMUED, KYRIAKIDIS, FALLON and RIBAK electron microscopic level. In contrast, HRP, which is not directly visible with the electron microscope, will catalyse the oxidation of benzidine salts to produce an electron-dense reaction product (see Broadwell & Brightman, 1979) . The goal of this study was, therefore, to determine whether retrogradely transported Ftuoro-Gold that is visualized with the fluorescent microscope can be correlated with the presence of specialized organelles within the same cell when examined with the electron microscope.
Materials and methods
A 2.5% solution of Fluoro-Gold (Fluorochrome Inc.) was dissolved in 0.9% saline, and either 1.0 txl was pressure injected into the upper thoracic spinal cord or 0.2 ixl into the striatum of young adult female albino rats. Survival intervals ranged from 5 to 10 days. Following this interval the rats were anaesthetized with Nembutal and perfused via the ascending aorta with 50 ml saline followed by 500 ml of 2% paraformaldehyde and 1% glutaraldehyde dissolved in 0.1 M neutral phosphate buffer. The brains were post-fixed overnight in the same fixative solution. Brain regions that were expected to contain retrogradely labelled cells were then cut at 50-100 txm thickness on a Vibratome. These thick sections were then examined with a Zeiss fluorescence microscope using wide band ultraviolet excitation (emission max: 408 nm, excitation max: 323 nm). Sections with cells containing the fluorescent dye were plotted and photographed. These sections were then osmicated with 1% osmium tetroxide for 1 h. One series was left unosmicated. Both series of sections were then dehydrated and infiltrated, with Spur plastic polymer. Semi-thin sections were cut from the embedded blocks and stained with toluidine blue. Lastly, thin sections were cut on an ultramicrotome and stained with 1% uranyl acetate. After rinsing with distilled water, these grid-mounted sections were examined and photographed with a Philips CM-10 electron microscope. Controls involved the examination of non-fluorescent cells adjacent to labelled cells. Also, in cases involving a predominantly unilateral projection (e.g. nigro-striatal pathway), the unlabelled contralateral structure was used as a control. In addition, several age-matched, non-injected rat brains were used as controls. Injections into the spinal cord of another fluorescent dye, rhodamine isothiocyanate (50 nl, 2.5% solution), yielded no distinctive labelling in electron microscopic preparations.
Results
Following the injection of Fluoro-Gold into the spinal cord, the retrogradely transported Fluoro-Gold was observed in neurons in all appropriate afferent sites including the b rainstem reticular formation, the red nucleus, the paraventricular nucleus of the hypothalamus, and layer V pyramidal cells in sensori-motor cortex. Striatal injections resulted in large numbers of labelled cells within the substantia nigra, pars compacta -ventral tegmental area, the dorsal raphe, the intralaminar nuclei of the thalamus, and layer V pyramidal cells in the neocortex.
The fluorescence microscope revealed goldcoloured fluorescent granules in both thick Vibratome sections (Fig. 1A) and unosmicated plastic embedded semi-thin sections (Fig. 1E) . The semi-thin sections displayed high-resolution fluorescent labelling of somata and dendrites. In the brightfield light microscope, dark granules could be observed in osmicated, toluidine blue stained semi-thin sections (Fig. 1F) . However, when these sections were examined with the fluorescent microscope, they did not display any fluorescence. This finding suggested that osmication of sections quenches the fluorescence or dissolves the Fluoro-Gold. Conversely, it is interesting to note that the unosmicated tissue did not display any dark granules in labelled cells, and this finding suggested that some of these granules are composed of membranes.
To determine whether the same cells labelled in the fluorescence microscope were labelled in the electron microscope, sections that displayed labelled cells adjacent to tissue landmarks (e.g. blood vessels) were plotted, photographed (Fig. 1A) and then osmicated and embedded in plastic. These cells displayed dark granules in their somata, and dendrites in semi-thin sections. More importantly, they displayed a number 
